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IN T R O D U C T IO N
Since the early 1900s, this country has witnessed changes in 
communications, transportation, and materials unprecedented in the 
history of the world.
Furthermore, the tempo is increasing at an accelerated rate.
These changes should not be thought of only in terms of missiles 
and rockets. Advancements in science are constantly being reflected in 
the design and construction of roads, in the materials, both old and 
new being used in these roads, in equipment, and in development 
and use of specifications to control construction and quality of mate­
rials and equipment purchased.
In developing this subject, it is appropriate to review briefly 
(1) the history and methods of development of specifications; (2) 
the reasons why specifications must be used by counties; (3) some of 
the uses and methods of use of specifications; (4) types of specifica­
tions for design and construction; (5 )specifications for materials; and 
(6) specifications for purchase or rental of equipment.
H IST O R Y  O F SPEC IFIC A TIO N S AND 
S PE C IFIC A T IO N  W R IT IN G  BODIES
Specifications for highway work are of two general types: (1) 
those developed for the control of the workmanship of construction 
and maintenance; i.e., soil compaction, mixing of bituminous and 
Portland cement concretes, thickness and finishing of secondary and 
paved surfaces; and (2) those used for control of the quality of the 
materials or of the equipment being purchased. In either event, some 
kind of testing is generally required to see that the workmanship meets
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the specification limits or that the materials are within stated require­
ments.
Most specifications for road construction utilize laboratory tests 
which are developed to simulate field conditions or field performance. 
As an example, consider for a moment the history of some of the 
specifications and tests used for the purchase of crushed stone or 
gravel by counties, highway departments, and cities. Many such 
specifications have limitations on the percentage of wear permitted 
under the laboratory test designated as the “Los Angeles abrasion” 
method. This test is an outgrowth of the French “Deval abrasion 
test” first described in 1879. The attempt then was to secure gravel 
and stone which would not wear excessively under the traffic of the 
metal shoes of horses and the iron rims of the vehicle wheels. Most 
of these same specifications will also have limitations on weight losses 
developed by a specified number of cycles of wetting and drying of 
the aggregate in a near-saturated solution of sodium sulfate or mag­
nesium sulfate. Super saturation of these chemicals in the pores of the 
aggregate causes expansion in the pores as a result of crystallization. 
This is similar to the action of the 9 per cent or so volume change of 
water as it crystallizes to ice. Aggregates, which have the ability to 
resist this action, are considered sound, and those which cannot are 
unsound. The surprising item, however, is the fact that this test too 
is an old one—first developed in 1828.
It is possible to cite examples such as these in large numbers; 
however, it is sufficient here to note that all of our materials used in 
road building are almost always specified, and tests are used to con­
firm that all materitals purchased meet the requirements of the 
specifications.
AGENCIES D EV E L O PIN G  SPEC IFIC A TIO N S
As new techniques in methods of construction and new materials 
and expanding uses of old ones came into the picture, all kinds of 
governmental units, as well as private concerns and producers, became 
interested in developing specifications and methods of field and labora­
tory tests to insure the construction of a good quality product. Among 
the first national units to be organized at the turn of the century for 
this purpose was the American Society for Testing Materials. This 
great society has 80 technical committees composed of producers, 
consumers, and general interest members who work co-operatively to 
develop specifications and methods of tests for materials covering the 
entire construction and industrial fields. Another important specifi­
cation body is the American Association of State Highway Officials
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organized in 1914, made up entirely of public officials of the federal 
government and separate states. Many government agencies (Bureau 
of Reclamation, Corps of Engineers, etc.), develop their own specifica­
tions, as do state highway and county highway departments, many 
cities, and private groups such as the R .E.A .; however, all of these 
groups draw heavily on both the A STM  and AASHO for their basic 
specifications and methods of tests.
W H Y  USE SPEC IFIC A TIO N S
It has been implied already that specifications and tests are required 
to insure the construction and operation of a good-quality product, in 
this instance a highway. Since the road is constructed, operated, owned, 
and used by the public, there is not only a moral obligation on the 
part of public officials but also a legal requirement to provide the 
taxpayer with the greatest benefits for the money expended. For 
roads in a county highway system, public officials now have ready refer­
ence to specifications and tests for the purchase and use of materials 
ranging from gravel and stone to portland cement and concrete, steel, 
paints and other traffic markings, metal and wood protective coatings, 
ice-control chemicals, weed-control chemicals, and a wide range of 
bituminous materials. Specifications must be used with skill to insure 
that the proper quality of material is purchased to fit the particular 
type of road being constructed. It is a waste of money and material, 
for instance, to specify a low-quality aggregate for the construction of 
a high-type pavement surface which will invariably produce an uneco­
nomical pavement of short life; when for a small increase in original 
cost, a good-quality aggregate could have produced a good-quality 
pavement.
SPEC IFIC A TIO N S FO R  C O U N T Y  W O RK
The development of specifications for county highway work is 
indeed an important part of the overall evolution of progressive county 
highway management and operation. Only a few years ago our needs 
for road construction, equipment, and materials were relatively simple. 
Not only were our needs simple, but many operations were accom­
plished by crude methods with equipment and materials locally avail­
able. The opportunities to select or specify methods, equipment, or 
materials were, therefore, limited.
Today, of course, we have a wide selection of construction stand­
ards available, as well as an ever increasing selection of equipment 
and materials to execute these construction standards. The increased
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travel and use of our county road systems has clearly indicated the 
need for higher standards of county highway construction. As our 
needs for higher standards have developed, so likewise have our needs 
for clear, concise specifications that accurately describe county high­
way construction, or the equipment and materials to be purchased 
for county highway use.
Specifications for county highway operations need not be complicated 
to be effective, concise, accurate descriptions in keeping with the stand­
ards employed is one of the prime objectives. On the other hand, 
short, loosely-worded descriptions or requirements give little, if any, 
assurance to the county highway departments that even minimum 
standards will be followed, or that a bona  fid e  contract is in force.
T o be effective and to serve the intended purpose, the specifications, 
along with drawings if these are required, must give the contractor a 
clear and complete picture of work to be performed, materials to be 
furnished, and equipment to be furnished, and should contain all infor­
mation necessary to make a cost estimate. In short, the primary object 
of all specifications is to define the work to be done, or the equipment 
and materials to be furnished, so any competent contractor may submit 
an intelligent bid on it.
H IG H W A Y  C O N ST R U C T IO N  SPEC IFIC A TIO N S
The fastest and most convenient way for a county highway depart­
ment to establish construction specifications is to adopt those already 
in use by their state highway department which can be used appro­
priately. In adapting the Indiana State Highway Department Standard 
Specifications to county highway projects let to contract, it is important 
and necessary that the county highway department develop its own 
set of general provisions, covering the contractor’s liability, the con­
sideration in the contract, provisions for payment, provisions relative 
to default or delay, the responsibility for negligence, and any other 
statutory requirements such as wage agreements, non-collusion affidavits, 
financial statements, etc. Likewise, for the particular project it may 
often be desirable to develop special provisions which will modify 
standard specifications to suit the local job-site conditions or local needs 
and requirements. For example, certain features of a standard specifi­
cation may not be practical for a particular locality, or the cost incurred 
by rigorous adherence to it may be prohibitive. In these situations, 
where the need is clearly indicated, and where an equally satisfactory 
result can be achieved at less cost, the special provisions of the contract 
should modify the standard specifications to take full advantage of the
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economics of local materials, lower minimum requirements, or greater 
tolerances, as the case might be.
It must be emphasized that even though county roads are normally 
considered of a lower standard than state highways because of the 
lower volumes of traffic involved, it does not follow that the design 
and specification requirements of such highways are always less than 
that required on state highways. Indeed there may be special cases 
where the design and construction standards on county highways should 
be higher than for certain types of state highway projects.
Finally, if the full benefits of the contract and specifications are to 
be realized, the owner or agency paying for the work should have 
sufficient inspection to determine that the minimum requirements of the 
specifications have been met. This is true whether the contract covers 
a county building or a county highway.
PURCHASE OF E Q U IP M E N T
County highway departments also have need for clear, concise speci­
fications in the purchase of equipment. Here the problem of preparing 
specifications has to be approached in a different manner than for 
highway construction. Constant advancements and improvements are 
being made in the mechanical design of all types of highway equipment. 
Planetary gear trains, hydraulic mechanisms, torque converters, and 
automatic transmissions are now either optional or standard with many 
lines of highway equipment. For this reason the purchaser must rely 
rather heavily on the manufacturer’s specifications. Therefore, if the 
county highway departments are going to take full advantage of these 
mechanical improvements, it is suggested that each county highway 
department maintain an up-to-date job file of the manufacturer’s spec­
ifications on each of the important classes of highway equipment such
as dump trucks, front-end loaders, patrol graders and asphalt equipment.
There are other items closely related to equipment specifications 
that should also be considered in connection with the purchase of 
equipment. For example, there is the matter of local availability of 
maintenance and parts service. This may at times be equally important 
as the specification itself. It is only reasonable to expect that all high­
way equipment will at some time during its life require maintenance
and parts replacement. It is important to determine that prompt,
efficient maintenance and parts service is also available from the pro­
spective bidders.
Another extremely important item to be considered is the rating 
and sizing of equipment to fit the job to be done. There is always a
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tendency to get the most out of road equipment by crowding or 
exceeding its design capacity. This may temporarily increase produc­
tion or get one through an emergency situation, but eventually the 
equipment life is shortened.
PURCHASE O F M ATERIALS
The third and last major area where county highway departments 
have a continuing need for specifications is in the purchase of road 
materials. Here again the standard specifications of the Indiana State 
Highway Department can and do serve a very useful purpose for 
county highway purchasing of road materials. In this state practically 
all of the counties use the same designations for aggregate and bitu­
minous materials that are set forth in the standard specifications. This 
is an excellent start made possible through the fact that most material 
suppliers process and stock materials in accordance with these group­
ings and designations.
While it is relatively easy to specify that road materials purchased 
and delivered meet the requirements of the State Highway Department 
standard specifications, it is also necessary that these materials be 
inspected and tested to determine whether or not they comply with the 
requirements set forth in the specifications.
SUM M ARY
To summarize these ideas on specifications, it should again be 
stressed that the county highway departments have an excellent oppor­
tunity to adapt the State Highway Specifications to both county high­
way construction and the purchase of highway materials. In both 
cases it is recognized that the county highway departments need to be 
better organized to administer these specifications. Even so this should 
not lessen or detract from the use of clear, concise specifications on 
highway construction or highway materials.
W ith regard to specific details of specifications and their applica­
tion to county highway problems, discussion between county highway 
officials here at the Road School offers an excellent opportunity to 
explore the most practical and workable specifications for county high­
way use.
REFERENCES
1. American Association of State Highway Officials, S p ec ifica tio n s  fo r  
H ig h w a y  M a te r ia ls , Part I, 1955.
2. American Society for Testing Materials, S ta n d a r d s , Part 4, 1958.
164
3. Mather, Bryant, “Quality Materials for Highway Construction,” 
P ro c e e d in g s , 44th Annual Road School, Extension Series No. 95, 
Purdue University, pp. 95-99, 1958.
4. State Highway Department of Indiana, S ta n d a r d  S p ec ifica tio n s  For 
Road and Bridge Construction and Maintenance, 1957.
5. Woods, K. B., Berry, D. S., Goetz, W . H., et al., H ig h w a y  
E n g in e e r in g  H a n d b o o k , M cGraw-Hill Book Company, Inc., New 
York, N. Y., Sections 15 and 16, 1960.
6. Woods, K. B., McLaughlin, J. F. and Schuster, R. L., “Quality 
Aggregates for Indiana Highways,” P ro c e e d in g s , 44th Annual Road 
School, Extension Series No. 95, Purdue University, pp. 81-94, 
1958.
